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Abstract (Basic): JP 2000340798 A 

NOVELTY - A lighdy doped drain (LDD) area (207) formed on 
ivchannel type TFT (302), so that one or all portions overlap gate 
wiring of TFT (302) and gate insulating fdm. Another LDD area is 
formed on n-channel type TFT (304), so that it does not overlap gate 
wiring and gate insulation fihn of TFT (304). An offset area is fonned 
between LDD area and channel fonnation area of TFT (304) 

DETAILED DESCRIPTION - The LDD areas which are formed on Tl^'Ts 
(302,304) respectively fonn a control circuit and a pixel circuit. The 
control and pixel circuits are fonned on same substrate. An INDEPENDENT 
CLAIM is also included for elecQ-o-optical apparatus manufacturing 
procedure. 

USE - Electi-o-optical apparatus e.g. LCD device for electronic 
device. 

ADVANTAGE - Capabilit^^ of operation and reliability of 
electro-optical apparatus is raised, greatly. Sufficient retention 
volume with large capacity' is secured, in small area 

DESCRIPTION OF DRAWINO(S) - The figure shows the diagram of pixel 
circuit and control circuit. 
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n-channel type TFTs (302,304) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the effective aperture ratio hv formin. an 
offset region between channel and LDD regions, such that the LDD region of 
a drive TFT overlaps with a gate interconnection through a gate insulatina 
ftim, and such that the LDD region of a pixel TFT does not overlap with the 
gate interconnection sandwiching the gate insulating film. 
SOLUTION: A drive circuit is provided with a p channel TFT(thin-film 
transistor) 301. and an n channel TFT 302 and 303, while a pixel section is 
provided with a pixel TFT 304 formed of an n channel TFT. The TFT 30^ is 
provided with an LDD region 207, which is located between a channel formina 
region 204 and a drain region 206, and which overlaps with a gate 
interconnection sandwiching a gate insulating film. Furthcnnore, the TFT 
304 is provided with regions 217 to 220 and an offset region 221, which do 
not overlap with the gate interconnection through via channel-formina 
regions 213 and 214, a source region 215, a drain region 216. and the gate" 
insulating film. 
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Abstract 



PROBLEM TO BE SOLVED: To improve the effective aperture ratio by forming an offset 
region between channel and LDD regions, such that the LDD region of a drive TFT overlaps 
with a gate interconnection through a gate insulating film, and such that the LDD region of a 
pixel TFT does not overlap with the gate interconnection sandwiching the gate insulating 

SOLUTION: A drive circuit is provided with a p channel TFT (thin-film transistor) 301, and an 
n channel TFT 302 and 303, while a pixel section is provided with a pixel TFT 304 formed of 
an n channel TFT. The TFT 302 is provided with an LDD region 207, which is located 
between a channel forming region 204 and a drain region 206. and which overlaps with a 
gate interconnection sandwiching a gate insulating film. Furthermore, the TFT 304 is 
provided with regions 21 7 to 220 and an offset region 221 , which do not overlap with the 
gate interconnection through via channel-forming regions 213 and 214, a source region 
215, a drain region 216, and the gate insulating film. 
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[0 0 4 3];^;{C. ^->-XSvxi7 1 0 9$^5!jL 

7, sftrgiv^^) 111-1 lA'Simm-^, is-i^. 
mm 1 1 1-1 1 4«. -y^}v>kmisim\zmii&Lx 

Lc'.^^. ^.raih^, -•yy;i'*u>cDy.y^u 

4 l3fC?Si^r^«4R5ci^(D2gtt«, I X 1 0 i7atiDs/c 
ffl-'^i^^T. L < « i X 1 0 1 6a iiDs/cni3T^^ m 1 
(E) ) ° 

[0 0 4 4] ^tz. P?rt^;USTFTWf£ttBl ] l 

''■^MMmzmmtnfz-^m.i^ytm^^^m^^^-^^ 

0. n^rT^^USTFTW^ftlSl I 2-1 1 4(ip^ 



(7) 
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^tB(D^i±m 111-11 4it^xMit^ft'itmMmz 

[0 0 4 5] 'AiZ. ■/yX^CVDfi^tzltT./ty^m 

(ictf? 1 0-1 0 0 njnm(7)^mi^ijmmm^m^r 

[0 0 4 6] 8 0 0-1 1 sot: m^l<\t9 

0 0-1 0 0 or) CDfiSTl 5»-8l^ffl (JfSL< 
«3 0^^~2Kfra) O^jaSHZM^, ^ftttS^^a^TT 

«%i7)^fk;*cpg^«^iDb;^cl?S!l54'T9 5 0^8 0:5^-0 

mmxm^no. r^ii. mi (d) (oxmr-mm^n 
fzt^u >i^z<Dmmitxm(Dm\zm.{t:^n^. im 2 

(A) ) 

[0 0 4 7] ;S:j3, ir{tft#ffi^tLT«, K^Y^^ 

^Tz, ^mmMT'imMnm^'piz/\Dy>7tm^'^^ 
^^^m^tbftti-i. 1 0 o%i?«#[ffl$vTfToTt)« 

[0 0 4 8] z<Dmm<txm<D^. ^m^ttsimmt 

^■cDT<^S-tt® 111-11 4 i(7)#®i^i5i>Tfci?{|; 

^^JS^tl^^-h^^Mi 1 5OSI/f*t5 0~2 0 0 nin 
(0^ L < « 1 0 0 - 1 5 0 nm) iTio J; 5 izmmT 

^nmM<Dmm^txmrit, eonm/p^sttgcD 

■5-6 2 5 nm*^i?ftS^lTffi«ll 11-11 4©MiP 
«4 5 ^Tt. 3 0 nmllCD^^$^t?|fei^ 

U'r'-i^immi 1 5<Dmm\ti l Onint;^^,. 

[0 0 4 9] mz. mzizu-:;:^hYXi7i i e-i i 

«$timat 1 2 0- 1 2 2 mmr^> 7i*5, nS^M% 

m2 (B) ) . ° 

[0 0 5 0] dcD^^tjMacl 2 0-1 2 2(S. ^iic 
M 0 S [eJi^*3 J; aC-9-> 7"'; > ^^H^O n 5^ t- T F 

z.zrmis:^nrz^mmmmziin 

mM^7cm^^ 2 X I 0 i6- 5 X 1 0 19aloms/cin3 (f^; 
^mzitSX I 0I7~5X 1 OlSatoms/cfflS) 



[0 0 5 1] /c£*, ZZXii7 7t-Xy ■{ > (PH3) ^ 

1 X I o^hioms/cm^nmmr-mut^. mm. n 

[0 0 5 2] 6 0 0-1 0 0 or «f^L<«7 

0 0-8 0 or) o^?s-tt#rarv4'T®i^s^fT'.\ la 

2 (B) <7)lS.T«$nfc>J>^?!jtt{t:r-5. 

<?!iTtt8 0 ormpfl(©^5Aa*^^|^ag4,-j=j^:5^ 

(112 (C) ) 

[0 0 5 3] zm. pjB§(c'j ><Dmm\zm^Lrzm 
^MRrj^^mtf- Hmmb<^w^m'^t^zt 

tiJ^T * 5 . c: ofgttf tig {im^ftip ^ffl t V*: 7 7 - 

[0 0 5 4] CWXStcfcO n^:^S5#)^^ (b) 12 
0-12 2(7)^5^315. SJJt,. n®:^^tiMi^ (b) coM 

^^z^^-t^M'^x\tm.m-i\zn^.fm^ (^sfe. 
^*i£%fi® (b) h^tj) t(D^t;w->mm\zts.^. z 

<r)Zt\t. mzTFTtt^^^Ltzmj^AZ^UX. LDD 
[0 0 5 5] ^{C. y-hS2^ci:;li«ifmii§^^$-r 

L-i^. ^m.mx\t. m i as^mM 1 2 3 2 

^Ml 2 4iTfj:5ISJiji^f^BJt--S, (0 2 (D) ) 

[0 0 5 6] ccirm 1^-1)11 2 3. m2mmmi 2 

4ttT(i. ^>^;V (Ta) , ^$^> (Ti) , 
:/x> (Mo) . ^>if7.7'y (w) . i;DA (C 
r) . >-U3> (S i) ^.i^sfstif-^^^^ ^;ttJBtlS 
7C^^.i^^}-i:-r S^mM (f^^Wf-^gft^ 

Uo-T a-^^m. :?>i7'7^T•>^U•y■-f HM^) 

[0 0 5 7] SliSll^l 2 3{ai 0-5 Onm 

(ffgU<tt2 0-3 0 nm) tL, S2#mMl24 
tt2 0 0-40 0 nm (»^ L < ^^ 2 5 0 - 3 5 0 n 
m) irntfmiio :$:^Ji^jT«. S 1 ^m.^ i 2 3<i: 
tT, 5 0 nm;?cDSrk3'>i^XT-> (WN) M^. ^ 
2^SBI1 2 4<i:LT. 3 5 0 n mJpCD.? > i7*;;^5^>j^ 
^fflti^. /^j:i3. m^Ltr^^t-^, ^1W«MI2 30± 
L < IJFir U 2 - 2 0 n mgM<D,'P^ifJ^ 

in^mm%<Dm^m!Dfti±t. mim.it^m^ztf}t 

[0 0 5 8] ^ ^1 s^^m J 2 3 i LXMit^ >^ 



(8) 



4t^~mTJ.y^>':fLx4 0 0 nmiPcoy-hiEiJg 
1 2 5~ 1 2 8 Srm-r-So CCDBt. mmm^(Dn^^ 

(b) 1 2 0-1 2 2 0-ggiy-h$£^jii 1 5 

i-Lovti«i;a^. y-hS]||l2 8a. 12Sb 

«^AiJ'->xJ^e,?gjt^ftlTli^, (0 2 (E) ) 

J: 0 3 X 1 0 20~ 3 X 1 0 2lafoiDs/cDi3 {^^mz\t 5 
X 1 020^1 X 1 o2iatonis/ciB3) S^T^d>^^jo 

-S. (03 (A) ) 

i<^OQWA\Z. U->';^ hTT.^ 1 2 9^)^*L. y 
^->*;^ STXi'l 3 2-1 3 4$Jg^-r^. -g-UT, n 
U >^-^tj;F^t,^^ 13 5-141 ^Wi^m^, 

c-fc. 7^x7>r> (PH3) imi^rz-<t>}i-ym 

^'^SS«©U>co^8S«l X 1 020^1 XI o21ai 
oms/ciD3 (f<;a(3<)iC(12 X 1 0 20^ 5 x 1 0 21atoiiis/c 
ni3) t-r-S. (0 3 (B) ) 

r0 0 6 2J T'^ij, *?«ffl»4^TtS±gESSffifflTnli 
T«ie^7i:l!i^1^0.T^^^jgt^n?a^;e6i,fSt5? (a) i 
SST-S, tfc. ^^tillJi? 1 3 5 ~ 1 4 1 

r^^mz\imizwij:m-cmiM^tirz<j>^fzitt^D>t^ 
^itL^fji. -i-^izm^r^mTu >f]^mm$rL^ztiz 

ti^<r>T\ i\^JLmTmm-^ntz^)y^tz\t^^uy<r)^m 

1 3 5-1 4 l«nS^*iEfe^^ (a) iffl^^xTfe 
If tint 15. 

0 6 3J Uv?;^ 1 3 2-1 3 4^|^ 

S^^^t;«g^sgT;i^4^-r -v ysM 1 4 2 
r^. M;1«2 5-1 OOnm (ff£L<«3 0-5 0 
nm) ,i:-rn«S(,i, *^J6«»|TfS 2 5 nmiP©g{kS 
^M^ffil^^^iir^. +-r';'7Ml 4 2«MOgtt 

<^^^^75<%±1-?,C7)T0SL<lil 0 0 nm^XT ft 
[0 0 6 4] ^ic. y-hgg^i 2 5-1 2 8 ^VXi7 
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~1 4 6 IKSMengy^^i^^MJIc (b) ©1/2-1/ 
10 (f^«fi^ic}il,/3-i/4) ({SL, gfri£ 

~l 0fi^i8i^^^8^g. i^&mz^ii XI 016-5X 1 018 
atoms/ciDS. |«ig!!S<j(c}j 3 x 1 0 ' 7- 3 x i 0 iSaioms/c 

(fit, pS^|$#,^,^ (a) ^nS^-M 
^^isK (c) f&m-t^, (113 (C) ) 



7 I 4 2 iy- h^giitiK 1 1 5 tmL^, 
4a. 1 3 i\>mm''-mjiSL-^ntz^x yzrmh-^x^ t 

^y-ty vm.i$.t\t. ^\^-mbmmztkLxwf 
"f-hn.&Mm^tnui^tzi^mi.m i^^^^m 
''^^rztf>izitLDDmmttr-- hm^(Dmrj.t) mm 

[0 0 6 6] i^mmm(Dj:oiz. ^^^mmn 

mzhixi 015^ 1 X 1 OlSatoms/cmSorg^TpS 
[0 0 6 7] Z(D:ty±y hM«CDfi$«, 

^^^<^mmizmj^-^ti^^^yym<Dmm^T^i!^yt 
<i^o\zT^mmmii[i^nimm) ii=t-?T*^5;e>^ l 

e-rtl«. *^%HjjOJ;5{3ili!^-$g4^|g« (c) 

^^izmjix'^^, 

SP^^I^l^T^Te^SE^ffiJ^iCfei X 1 0 16-5 X 1 

^^^^&T$>^fztt><§rT-mmMtsLcommizitm^^A. 

^75:. nm^^mim (b) 1 4 3- 1 4 6(C« 
K!C^t^;i.K->^X.gTl X 10)5-1x10 ISa^om 

iipmT^mmM (b) ic^^n-s^foxDs-i of!? 

[0 0 6 9] fiL. ^^E|-lin?(^iSCifefK^ (b) 14 

7. i48(oo-ky-hmm\zmu-^rzm(D'j>mm 

;i^2X 1 016-5X 1 0 19a,oins/cii)3cD^^-C^;5C!)ic 
^L. y- ^gSM(CJ[;S^;5:^.^g[5^}s^;^^c 1 X l Q 16 



~5 X 1 0 '8atoiiis/ciii3c7)a?MOU >7)^iato:3T*3 0 . 
tf^^i. 0 0~4 0 0 nmi-rn^^ 

y^XTCVDffiTS i H4, N 

U=l>M (ML-^^ilg75^2 5-5 0 atomic*) 
-5. 

[0 0 7 1] -g-©^, ^-tl^'tlOiggT^JjD^nfenS 
^g#^H^4«(C*3l,iT5 0 0-8 0 Ot^ Jf$L<}l 

5 5 0-6 0 0 -c-nnx^m-.^, ^nm-t^u e o o 

(S3 (D) ) 

[0 0 7 2] *-^J6^SJT«tft->'Jn>Ml 4 2 

i^ft^^ft^U 3 >Sg 1 4 9 t^^SLfcttSlTy- K 

^^^t^nm%^x\ 3 0 0-4 5 ot:Ti~4ii#p»io 

[0 0 7 4] SmtlS^i^^/i^. ^llWIfi^i^l 
4 90±|35 0 0 nm-l. 5 m mlf 2 Jfral^gigti^ 

1 5 0 ^mxr^, ^mmi^mtw. 2 mmmm^ 1 5 0 

tLTBO 0 nmjSC[)g!<t->'Jr3>jiM$-y7XvCVD 

M) 1 5 oi©mMfliT;^t^ 1. um<Dmmim^m 

[0 0 7 5] ^OIflTW2*tt;51|^i*-(i. 
5 1*. JJ^'J-ri 1-7 5 F. BCB (^>>/->/;n7x 
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[0 0 7 6] ^-CO^. '^^"^*^'^TFT<7)y-x|I^^ 

n, v-jsE^ 1 5 1 - 1 5 4 H >se^ 1 5 5 

~15 7S-ffM-r^. CM0Slp]^:Efgfijj-r-5;t 

TU;iU;5^ *-^JSffiJT}SC®EifS{^> T il«$2 0 0 
nm. T [^^tSTJl^^-'^AmsOOnni. T i M i 
0 0 nm$;^/t;y^ffiTii^LTIML7^c3li«ii<3!)S! 

4 (A) ) 

[0 0 7 7] >3>llii 5 8iLT. 

^ft:xUi3>^. Mfl::->Uzi>M. SfclJg^b^ftx U 
3>lic5 0-5 0 0 nm ({taS<3!l(S 2 0 0 - 3 O 0 

^i^'piz-mn^nrz7iimt>iTmmizi&mr^^if)^ ^ 

[0 0 7 8] ^T^c. /•^y>-<-->3>m].5 8mji!LL 

ftmiz. iiZ7kmitxmm-oT'^B^\,^^ m^it. a 
--10 oxcDTkm'&tts^mm'Px. 300-450'c 
Ti-i 2Bffgj(7)Si^!ia$fT5a.^<^ *5t.^fa7vx 

m^txmmzmmnmt k u-y >mm^mmr?>rzii(D 

^>^^ ht^-)U^j^i;^r^^mZ:b^^T, /ty->^- 

[0 0 7 9] -^©g, mmmt^i>ri?>m3mwmm 

1 -5 9 &|<j 1 ,1 jnOZ-f $ tm-r^. Lt 

SK. BCB (-<>V'>^ny^» ^^mi-r^'zt 

[0 0 8 0] i®^g5<i:;i«ggJ§?|;i5ViT, ^3 if 

m^mm 1 5 9 .Jifcagigiig 1 5 0 ^jg^-r -s, /^.-fe 

n . 5^^'> (Ti) . ^>^;i, (Ta) *^6iiiW 
Tt^ TfcC * I, ^ rn?5^ c^TC^ <i: f x 
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100-3 0 0 nmcom^izmhtt^, ^nmmrit\w 

i^<^f-9>^^^^itfz7Jl^-'!7Am^ 1 2 5 nm(D 

^0 0 8 1 ] ;&*5. msmru^immi 5 9±izmit->u 

[0 0 8 2 >*:^WS;^;t 7;j3_r^ 

CO 0 8 3] J^fC. itmmi 6 0(73^1 {cIlMitrtffi^ 
2 0~l 0 Onm (ifSL<H3 0-5 0 nm) COif$ 

mm 1 6 1 ^jgfi^TSo ^mmmr\mmm i e o 

mmmi e liLT^^t7;^ 5-^7 asm (t;!.;^ 
^K^f^iar^o cntti 5%®ssit7>^-^7A7K^ 

0. C:tliC7>^rr:7*$aDA. pH75t7±0. 5 i/i 

^nm^'mf. mmmi e od«$nTi^-5-sffi^!^ 
mizML. mmmi eo^mmttx. -m (^mA~ 

[0 0 8 5] mm^<Dmmtmmt(DFS(DmKimmm 
itm(Dbt&\zmi^^mmtnizmift^t)i. mmm<D^^ 

1 OOV/mi nCD#ffiP-hTtti±*:±#$ltT. fij 

B^&4 5v\zmLrztz^T'mmmitmwtmT$it 
^. ^(^'^^izLxmrnmi 6 o<7)m'mz\tm-^itfi5 0 

fiis. z zT7iKLft^mmitfM\z^i^^§iig^t-m\zr 
^t. i^nr?>m=?<D±t^^izj:oxmmmmim 

[0 0 8 6] ^tz. zzTimmmtm^Fsi^rmmm: 
m(D^izmm^mif^miiktLrz^i. mm^y-y 

miz^-oTM^hrhB:^\ ^'^JS€rt)ii/ftt2 o~i 

OOnm «fSU<(S3 0-5 0 nm) fT^Ztmi 
m{t->Ua>m. DLC (Diamond like carbon) 



®. f^it^ >^ )m^fzii^-mim^m'^^xxjB:i\ 
ii>',z. zni^m?f.-^tj^fzmBm^m'.^Th§.iK 
[0 0 8 7] ^t. m 3 mmimm 159, /\y -y^- 

mmmm 1 e 2 . 1 e 3 la. ■mmm^m^^mmtf'^ 
&^^smmtt^tzi6iz. miti >i^'yAtmtJ.7:t 
[0 0 8 8] ^7i. ccD^. \^Mw.mi 6 2tmmmi 

6 0 1 6 I ^^bXiU 0 . ffii^^g 

[0 0 8 9] ZoLxm-m-^±\Z. iiSjllig&ili^SP 

i€Wb;t7^x^'7Th>Ji7XS^g/jt^piL;t. 7i 
43, @4 (B) iCfeliTta. !gSi0gS(c(H:p5^^^,,i.ig 

TFT3 0 1, n9^^:^;.;i.^JTFT3 0 2. 3 0 375^?^ 

^ $ n, t tt n 5^ V ^Jl^m T F T T;^=c 5 iil^T F 

T3 oA^m^tsn^, 

[0 0 9 0] mWmm<Dp^r^)UmTFT3 O ItZ 

\i, ^rr^jvm^mnz 0 1. v-xm«e2 0 2, HI/ 

< 2 0 3 t^^n^n p m^mmi$. ( a ) xmn^ 

^n^. fit, ^•?g{-tty-x 2 0 2«g«&DCHK> 
iiR«2 0 3 l; 1 X 1 0 16- 5 X 1 0 ISaloms/cmScDgig 

[0 0 9 1] ^fz. n^-v^JUMTFT 3 0 2lz\t. 9- 
r ^.il'MlS.mm. 2 0 4. V -XMJ^ 2 0 5, F U-f ^■tg 
^IE206, ^LX^r ^-JimmM i K U-f >fIJt t O 

Dmm (>^mmm'^x'',tz<D^ofmm^Loymi^t'.^ 

o, Ua. ov«overrap®;ti*T#Lfc. ) 2 0 7 
^$tT.-5. Lov^It!S2 0 7li2 X I 0 16-5 X 

1 0 ISaloms/cniScojigg-^ij j^^^ ^r- 

[0 0 9 2] t.rz. 04 (B) TttT^^fcntJgiJtht^^- 

^-.iVmim^ 2 0 4 ^«^T^#JtiBE LTfe^l,^.' 
[0 0 9 3] Sfc. n^^f -t^P^JTFT 3 0 3 fifi. ^ 
JPi^fiJcli^ 2 0 8, y - XflM 2 0 9. « >^ 
^2 10, ■rLT5"A'^'vJl^f!^^!cM^*»t?J;^)icL.TL 

DDM^2 1 1 2 1 2tim^tn^, jips. 



(1!) 
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[0 0 9 4] /^£*5. COfllitTiaLDDm^2 1 1 . 2 

( 00 9 53 ::^Tia6i3?Kr8lrSig!}SE4 (B) iZ^. 
Lfznf-r^JVmTFTSO 3^m3 (C) CDIS^T 

LDDfSi^2 1 H3;$<iCLovfS«2 1 la. LoffMUS 
2 1 IbtCESiJT^^. ^/c. Sfrjii(7)LoviIJ^2 1 lalC 
tt2x 1 Ol6~5x 1 0 19atoiDs/cD3oigSTU >7)^^ 
ttlS^t. Loff'gI^2 1 ] b{S-eoi~2^S (f^SMic 
fJl. 2~1. 5<g) Og^TU >*t^Sn-5. 
[0 0 9 6] S7t, aigTFT 3 0 4(C«, 5^r4^;l/?^ 
2 13. 214. y-X^Jse 215. K U-f >$I 
^2 16. Loffffi^2 1 7~2 2 0. Loff^Jt2l 
8.2 1 9{zmL^nm^l^i^mm (a) 2 2 1 ;)^)^fi5t 

^ni,. zom. y-7.^^2 15, h*u-r>^s^2i 

6«-5-n^'nnS>F*|i^^«c (a) Loff 
^^2 1 7-2 2 OtJni^^Mft^^g (c) T3^^$n 

[0 0 9 7] *^ss«^jTtj. mmm^jn^m&mm^m 
^T^m^itmzji^ux^M^^mji^t^TF ro^mm 

tiSiSStt^tl^^ |;tL DDfIJS?(Djeil*^^t L ov 
^Mm^t:\tLo!mi$L^m^^jj-if:tZtiZJ:-:^T. \Sj- 

m^±jz-ff,mmf^^fzitt^y ^^^ij jMrn^m^btz 
TFTPiii, i&^ymmmr^^mmifzrFTmitt 

[0 0 9 8] 7i7-r^y-7hUi7 7.S?Sail5-^ 

^fiO:*^. n^^t-;H!TFT 3 0 2tti9;iiffitf^:S:a 
^■r^->7 M^xX^. i^iMi^lHlgS. ft^^i-fllilgS. U 

h^r^)7tif^^mnifzmmtt£oT\>^^. 

[0 0 9 9] {it. ^^^ICSCTxr t^jUJ^fiJclBJsE^fiU 
[0 1 0 0] SZt. n^^rtv^l'^TFTS 0 3«3}t.y h 



[0 10 1] ifc. n^^i-l^^l^iaTFTS 0 4}J{S^7 

-t^^tx'&.tynm.mv^^nm.i.x^^^b. ^tz. mm 

Eigf© L D DM«tJ: 0 L D DM«=&L of f 

i: L Tffi I, > ^ C <»: T. >'l8^fl TjtfgT L T 

nS^^i^fS^ (a) 2 2 U^;^7TOfi$^S«•r 
^ ± T # ^' t # JSl t? * 5 C i ^^58 ig ^ n T 1^ i -5 . 
[0 10 2] ^fc. ^r^;U-JS3~7 am{:::J^LTnf^ 
l-t^JHSyTFTS 0 2WLovfi|i^2 0 7CDfi$ (iS) H 
0. 3~3. Oym, R^m\Z\tQ . 5~1. Sumi 
■rn«^K ^^c. n5^+t^;i/STFT3 0 3(^Lov|R 
^2 11a. 2 1 2aOS^? OfS) \tO. 3~3. Ou 
m. f^c^WtttO, 5—1. 5ym. LoffffiJ|52 1 1 
b. 2 12bO:S$ (fi) «j. 0~3. 5 wm. f^SS^] 
{CfJl. 5~2. 0 ^imi-rnff^Vs. ^tz, a^TF 
T3 0 4lc£^W5^^Loff^Sj|?2 1 7~2 2 OWfi$ 
fiO. 5~3. 5 Mm. •ftSS<)t«2. 0~2. 

[0 10 3] P5^1't^;^STFT3 0 KSgE 

(•fe;i^7 77'f» S<){im$n. n^^;^i;PST 
FT3 0 2-3 0 4f«^ie!g^ (7 >-fe;i/777< 

[0 10 4] ^^JSS^J-Cfi^^fego^sjll^^iL 
H^-T FT±tm$n^jiigM*^if^M(D-;5CD^ 

[0 1 0 5] /.£^. ^m}i\t:^nmm\z7s<Ltz'm^%. 

5#Si¥9 - 3 1 6 5 6 7 ^til^. #^Jp9 - 2 7 3 4 

4 A^\hm^rz\mmw■ 10-2540 9 7^i±5^{;fs 

[0 10 6] CCT7i7x^:/-7h'J^XiC«*^6,. 7 

I^TSo 0 5{l5^r=t5.l3. S4 (B) i;D:!;)tS|(7)S^SSC 
«t. E|fi]M5 0 l*fgpg-r ^. *.5lj5!£^JT«ffi[S]J^<!: 
LT;S'J'f:= KM^fflv^^,. 3sf ISISIR 5 0 2 iC 

ilB^^mJIid^encSMlnllEISS 0 3 t. ffllnJlliS 0 



(J 2) 



[0 10 7] )k\Z. W.^mk:^J^Ltzm. 5t'>i7'Ma 

(y-N) immmm^^ o mm vj- 

FT3 0 4«n5^-\':^^;i.SiTFTT*D. ^^ati^^t5 

^. ^mi§^mm^^8o 2 m^skm^mmm^8 0 

3 \t^n^tl^'- NEH 1 2 8 i v-xiaiig 1 5 4 T® 

^g|5 8 0 UcJSMStlTl'^^, FPC 8 0 4/5iJg 

8 0 5 tmrnm^tm^mm. s 0 e , a 

[0 10 9] -A^z. mS^ZinLtzT ^ y- ^ i7 X 

^jo7^x^y-7hui;xs^ii^,T^ggtt. wmm^ 
mmm^ 901. 56^(i#iKitiiHig§ (a) 9 0 7, 

fe-^EKmSS (B) 9 11. -f-5^'inii^9 1 2, 

T. mmm^^z\mm^^mmm9 o i;tej:at^gft 
[0 110] m'^m^mmm^'^ o i \t. i^yhi^i^T. 

^9 0 2. l^-C;i/->7^9 0 3. A'-;/77' 9 0 4. -^y 
7'J>i/[plSS9 0 S^ff^TVi^. ^Sffi^lEl!) 
[Hiss (A) 9 0 7«, 0 8, 

7^ 9 0 9, A'.y77 9 1 0^<i;tTl'^5.. 
i!)lHl^ (B) 9 11 fclBJii^i^SBjT^.^, 
[0 111] CCT->7 hUv7s^ 9 0 2. 9 0 8 fJIE 
©JtS;)^ 3 . 5 ~ 1 6 V {Rmi \Z\tS\-X\tl OV) 

m^^mtt^chAos^mz^i^n^Ti^r 

^^)mT?T\mA (B) 0 2T*$n^mji;itii 

[0 112] ^7t, L-^jl.>-7^ 9 0 3, 9 0 9. 
77 9 0 4. 9 1 0«. ^Simsai 4-1 6 VtiS< 

^£5;^?. ■yyhuiPx^tmmiz. m4 o) ©n^i- 



[0 1 1 3] S7t, ■^i-yy-'jy^'mmB 0 5immmK 
ss-r?>±. ^7S:gitM$fg;zi-r'5'£^g;6^'Si-oOT, la 

4 (B) ®n5^i':^;i.STFT 3 0 3 e^tJCMOSlHl 
i^Ti^'SLTl-^-S. 04 (B) r^tn^^^jmr 

S:?K/5KT5Ht (S n ? t T F T > p -J^-^' T F 
[0 114] ^/c. il^gg 9 0_6ttSij)€r€*J 1 4 ~ 1 



^7^fiitM;^^MJlc$n^©T, L o\mi$'^Uimbt£\,m 
mtr?>Ztf]m^L<. 04 (B) On5^^t-;^iST 
FT3Q 4^mmTFTtLxm'^^^Zi:f}im^t\,l^ 

[0 1. 1 5] ^mmnizi6i-^xmh:kif3i^mt. mm 
T F TO L DDmnt^^^-.)imhmmt(Dm\zpi-y-t 

hfI«?5^i¥ft-r5*{C^j.S„ ^ocilC^V^T> i|7 
^j^tiTiKB^r^, 17(4. 113 (C) OXg^TS:*! 

[0 11 6] ^^SI^JCOf^^IgTM^TFT^f^^b 
S7{C^t-r=fc5{C, ^^rf^JVmslSim^2 I 4t 
nS^.SEtlM^ (c) Tfd:^LDDffl«2 2 0 (^/tH 
2 19) t<DmiZ:tyilyhmM7 0 1 (^/ctt7 0 
2) ^^-^fiT-S^ CCD^7-tr-y hm«E7 0 l©:S$tt, 

-y rjK 1 4 2 mm {zzx'\.^3mi¥im^\z 
ity- hmm<Dmmzms^tEnxi-^^^j^<Dim) iz~ 

[0 117] fit. U >^;^3ijn-r^)I^O[aH93A^£^{3cJ;t> 

x:ty±y bm^7 0 1 cDS$}j4=-i'->rM 1 4 acQji 

[0 118] :^m^mXit, Z0:ty-ty hM^7 0 
1. 7 0 2O5$75*0'-2 0 0 nm (.ff^L<a2 0~ 
lOOnm, $S{C$f^L<li3 0-7 0 nm) 

4 2©StJf$^g5-r?>C:i 

[0 119] C©ci:-5(r:*:®5g^Ttt. iS^TFTfC^ 
L T L D D M«c ch :t 7 -fe -y h ^I^O-- Offitit^IfiJ ;£ |g 
ttTV^-STtfe^ 'i-7mM*M©Tf£'vMlM-r^c:<i:dt 

V. y-Ma-lT^^-l 7. 5\'t'.^-:>tzJ:oiZT?Tf)i 

^kiz:ty^miz$>m. spAiiiT (jr-^L<«ip 
[0 12 0] r£i6, --^nmrno^mmt. si~4nsb 

rcxm ilSEo TT F T ^f^ST.S - > ct o T^B IcH 
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[0 12 1] ::©j;9(c*^B«{j> m-mm±\zmmm 

jo 12 2] ^fz. :^mmm(Dm2 cb) ^^(Dxm^ 
M<,zmt^mm\t, MiimAizj:^^m¥ 10-044 

6 5 9 -^. ^mW- 1 0 - 1 5 2 3 1 6^. i^mW- 1 0 - 

1 5 2 3 0 8^^rzimm^^l 0-15230 s-^oiji 
mmmrmt§:\.\ &.t, ^imAAmmmizm-<rz 
mM,mm(Di^miz^i^xm.mimm-r^, z<Dm 

EM mmmmi'mmmm) iz^z^mmx^Bizmmx 
ro 1 2 4] sfc. n^mmrrR'dJiyirxm (xm) 

t)OOE[fi]®iLT (110) m^tt^ctmmT' 
#-5o z(Dm. m=Fm^^r'Am=^?T^ii {1101® 

[0 1 2 53 ^/t, m^(7)mvi^^AmLTm^r^ii^ 
B^iai^^H R - T E M ^^^ffi) 
t=t<9m^-r«t. ^^WLmzid'.^Tmm-Tizmm'& 

[0 12 6] ^llfe^!C*5!t5feWl^oa8Ett 

^zt\zmmT?>, ^mmm\z:ti{-f^w-mmi^<Dmm 

tt, rcharacterization of High-Efficiency Casl-Si 
Solar Cell Wafers by MBlCMeasurement : Ryuichi Shi 
moicawa and Yutaica Hayaslii, Japanese Journal ofAppi 
ied Physics vol.27. No. 5, pp. 751-758, 1988J \Zsim 
^tlft rpianar boundary j T^S. 

[0 12 7] ±Eii3ciij:ti}f, ^m^mmz^mm 
^. ^<^¥mik^imtn.^mz^iB^T'h^t^-^'i!^m. 
mmt^ h ^ •yytLTmmtfii^rzs!). mmnzw^ 

[0 12 8] miz^mm (^BmizmiS.f£m) ami i 



0 ) mT'So^m-^. {211} R^tiimiz 3 (om^k 

[0 12 9] mmz4^^mm(D^M,^iy^j3>s^^mm 
izTEu^m^xmrn^i. '^m^<D%i£ 00% 

mzii (2 11) ^^H$mx$>^^ztm'!^. 
[0 1 3 03 3^<^^.fB&cDf«'^(c^^$n/ti^^i4#ii 

(Ill) ®{c)i^j^;-rs^&7^75t;^j:r^$-e ir-si:, 
0 = 70. 5 ° oBf ic 2 3 (Dm^i^m tfi^ztfjminr 

[0 13 1] T^ciJ. 0= 38.9 - (DmiZitl 9 mZ^m 
[0 13 2] ^O^n£SS,^ii 

im\z^^•^x^m^i}m^^m\zmt^ 0 , m^^ki^jc 
jgsrs hyy rm&^^^izi^ D iz < ^^muzt^ox 

mm izi^^i^mf)V^-^ I- Act I ^ afj:-r c i TjtT* , 

[0 13 3] s/iSeil, 8 0 0-1 1 5 O'Cil/pg; 

^^^mxmmmxm mmmi\z^\f^mm<txmiz 
ffl ^-r 5 ) t J: ^ t^^bSfsi izw^t ^ ^m^¥t mm 

^^^^<^^mj?ix^<Dm^xxm^^^±mizim^tix 

[0 13 4] C:©^i!|S^O^«m-T-xe>*ii^>;^ (El 
ectron Spin Resonance :ESR) t J;c> T7, e>igS 

(DMiAioTiin*. m'^xit^mmm(D^^m-y^)^ 

>m<DX tf >g^(l/i>;S: < i t, 5 X 1 Ol 7sp ins/cijSfiiT 
($r-^L<tt 3xiOl'spins/cDi3ii(7) ■^$'5 C 

[0 1 3 5] jji±cD^*ie. ^nm^c:)BM>n->uu> 
[0136] [^jg^j 2 ] :^mmmxit. mm\ 1 1.^ 

LAcfgjtiE^rs^ii^g5^D^iJ)c^c::)^^T£gl o^ffiiox 

ijjBj-r^. A^ij. gi 1 0 iZ7R-r±mmx\t.mmm(DiiM 
co-mm\z&SL. ^mmixmi^fzt^^^^oy^^m 

[0 1 3 7] Hi 0 (.A> \tm^m. y-hM^. y- 
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7.Mm<Dmi2$>t)it^7ikt±mm-cs;,io. mm (b) h 
mm-v^^, mi o (a) iza^^^r. y'-hmmi 2 s 

fStt/i 1 1 4(I«, y-;2,^IJ«lc. h*K>ffiJ|?, n 
^^SBMIlt (c) T;i5Loffmi^/->^?^J5K$tlTls 
«o K^i:. 10 0 1 ttV-XSeiSI 1 5 4 tSill 1 1 4 
chC03>^'i7 hgl5. 1 0 0 2 «h-K>ffi||l 5 7iS 

[0 13 8] ^t. SlO (B) iliil^T. B^TFT 

4 (B) (Dmmm^mi e i^jtr) Ji^m^^ifcjgjg 
JKisot, ^mmz:tizm-f'hn^mM^mi 6 2, 

€@ L 6 2 tti^fmm{t^^iffLTmf3.^mi^r'm^ 

&l 6 4f)mjS.^n^, tj.^, 1 0 0 3flKK>gE^ 
15 7 tiS^lt^Sl 6 2 (i:Or]>^i7 hSflTab-S. 

[0 13 9] -^^mmmT'^mm^mommi^tLTitm 

[0140] [mmm a 3 ^^usifHTtt. mmm<^m^ 
^%-mm2 mio^m t\tmti^h<DtLtz^-t^z 

[0 1 4 1] m 1 (A) \t:^mm.m<Dmmw>ai%mm 

1 1 0 1 ^ 1 ^nm 1102, w,2 1103 
^^L<^zmm.mi 1 0 A^mmLx^^r^i^jzi^Wi. 

di^-So fiP5. ^ 15I€M1 1 0 it^imnMi 1 0. 

[0142] :^^mmx\tm 1 ®«m 1 1 0 2 i lt^ 

<t^y^)Vm. ^2jgmi 1 0 3 >LT:S'>5';Hg. 
^3#l|Ml 1 0 AtLX7)\'S,-0A^±]S.-^t-r^ 

mmm±[z^i)mmi 1 0 2^f^BXL. ^w±ic^3 

«mMl 1 0 4^^1-5. ^LT> «3Sj¥€^l 1 0 

A^m'^a)]\^mz/\'?-->{fLX. ^(r>.\:^w,2mn. 

mi 1 0 3TS5. ZO^, ^l^^l 1 0 2i^2 
^®il 1 0 3i:^-gTXy?^>i^LTigi 1 (A) ' 

[0 14 3] -s-LT^ :La)n<Ji tmm\m 1 1 (b) t 



iT05a. 1 1 0 5 b (-^n-ena 2 (e) cdv-i-e 

^12 8a. 1 2 SbCffl^i'-rS) ^mx^^rj^zo^m 

n.m(^m.mwr^xu^. -15, f-m^i 10 i^y 

- hE^ 1 1 0 5 a, 1 1 0 5 bet 0 hmW^mf^^±< , J. 

Ell 1 (A) \z7rsri.otiE.mmmxwni^n^, 
ip^. ^^-hmm<D^xhmz^^.^thxm'^^^^tm\t 

T^-SfcttE^^Itft^/h^ < T-S Acinic. ^^II^JC!) J; 

5 7i If it i -r i) z > * w ± b I ■> , 

[0 14 4] Sfc. ^Sg^ll 0EI8{C^Lfc7i7x.<-/ 
•7 h U i7 XM?$^B«7Kgft(-4otiTia. 8 0 5 



^i^MWT&mm^m\,^^ztxm.^(D'm.mt^m^ 

[0 14 5] ;^j:t:5, HI 1 (E-5) II^Kbit^igK. ||i5(E 

1 t:^nmmxmmLtz-^m.mm(D^^iiiT]&t>S:ii§i^ 
mLrz7^^^yrv ^) ^ xmm^m^^m.\z:^nmm 
[0146] mmm 4 j *5i»jTtjii?sgf^j 1 tmti 

«*fl<).^£<iriStJa 3 (C) icSL;iBi^g|5<J:Il-*f 

[0 14 7] ST. ill 2 (A) mmt^^mmftm 

BMl 5 9(h}ig:Kl 6 0 77! 1 201^ 

JB^t;tMT<fe-5. /\'7 7 7l 1 2 0 1 <tLT«. 1 0 
~ 1 0 0 n m (0 S K«30~50nm) CDMJ¥W3 
«^^tJ«e^il$ffl<.^^, {HL, 3?31PB^^giJll 5 9 

fSLiixtmrntu^tztb. 7.nv'^mxmf$.x^^ii&m 

[0148] :^Ummx\t 5 0 nmlPWiK'fkv- ij n >J1 
$A->77li 1 2 0 1 iLTfflt^S, CCD/\'-y7 7)l:& 
JKiS-rsciT. ^3ir«1^g^i 5 9<J:jiSMl 6 0 

os^^;e)^fB]±-r^. ^jg^ii 1 coiptcKftti 16 1^ 

r^l^fe^ilMiiifiSM i ro#ffi i-ji 0 jx ty ct f) 13 L TUfiilf 

12 (A) <^mm.ii-t^^tx^(D^tfs.T-^^^^< 
[0 14 9] ^fz, mi 2 (B) (Dmmt. s**ifit« 

mi2 (A) <hi^filT'^?,3S, igfgjill 6 OCDTIIgd 
Sl^WtA'-y 7 7© 1 2 0 2 *:m^r^mx$>^. CCD 
2lii$«l 6 0$-T7,^<i:LTSS^^f)<)i::A*-.y7 
TlCDX-y-f >i7'$?f 5::i:Tlll 2 (B) t7)«)iS:|| 

[0 15 0] X-y5^>^'iS«, iilg)!9l 6 0^}^5)cL 

fr-^TtiSl-ic -(IL. A'-y7rlil 2 0 2i;:^r;iS^i:Sf{[; 
^l 6 1 <7)^^if5|-;5f|SIUX'y^l'> hTX<y5^>^^$nT 
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Lt-5a^tt. mm 1 6 1 *mT^ii{zx-y^>y 
[0 15 1] ^rz. Ml 2 (B) (Dmrntr^^itum 

12 (B) ©^iiicDcfc5C-T'iOZi>:5'i7 h^-;PS:-jgfiX 
[0 15 2] ^Tz. H 1 2 (C) SKM 1 6 

0. mimi 6 1 ^meiiLfzm-vmum-emx^-^ 

-1 2 0 3a~l 2 0 Sd^JgfigL, -eo^TlIlgm^i 1 
2 0 4 ^fg^f-S^aj^^r, X^— y— 1 2 0 3 a~ 1 

[0 15 3] 1112 (C) CDd;o;^i:«ifiir5;ii:T. 
iiSIM 1 6 0 ®5S8)5 (X-;/?a5) S:;^-^— 9— TlifC 

[0 15 4] r£^s. :^nmm(Dmmt. mmmi<r)rfW: 
j:m\z:f5\^^rm3m^mBmcDm!$.-mmmiomf$.^ 
X'^^mbrzfz^-f-v$>^, ^(Dm<^xmii^mm 1 
m(DxmrS:^\ ^-ox. nmmiiz73<Lfz7^7'^:f 
■7 h u i7 7.mma&7Rms'.zmmri zthaimx$> 
-5. tfz. mmmi-siz^Lfz^^-rnc^m^th^i 

izm.^^i:>it^ztt}^oJ^X3t>^, 
[0155] Cl^Jg^J 5 j iii^g|5£D#H^ic^tt&n-5 

y-'Oifvm^ im^mzmtLLrzi^B) jj^n^^me 

(x-:?iLTj^6n-5liIifeft#(D4'rB'!^&) \zm.'S.L 
Xi^<Ztf)m^L^^o 

[0 15 6] 't^x-^mmmx\t.mM.m:^o=tymmz 
M'^t^^^<D^i^-)5mz-D^^xmi 3^m\<^xmmr 
5, ti.^. m^m'MmA (b) x-mnvtzmmutn 
^T$.-2)C7)T. n-^mz\tm\:'^^^m\^xmm•t 

[0 15 7] SI 1 3 (A) \Ziy.^X. 3 0 4 tt^Jg^J I 

tmm\z[^xY^m:^titzmmTTT (n'^^^jvmTY 
T) T^D. 1 & o\t^n^^<D--j5<r>nMt.Lxm.^ 

"T-SES^MT^-S. iiiSgPtD^'t-#J{lSiiL/tSBiKl 3 • 
0 1 \tm mfH^m 15 9. A' -y v^-i. a >|g 1 5 
8lct5ttbn;tr]>^>7 hTjT— ;n 3 0 2^:iM.Ta^: 
>H£&47u-&«!fg#^^^ 1 3 0 3 ilgigtLTli-S. C 
<^mai«^^ 13 0 3 «V-XE^^fc« K K>EM 

[0 15 8] :La:)^o\zmm&(D¥fm\zii\i^x. mm ■ 



13 0 1 ta^ymw.^-^^^n.iSMi&mi 3 o 3^^ 

W-^B^lZtmr i> Z tX\ iiSM 1 6 0^ii^>l'(4!i 

3 0 1 ^Bmr^mzmsmmmmm 159, /^^v-^ 

-->3 >5ii 5 S^X-y^y^'bXDy^'^ hts-)l^ 
[0 15 9]^>:}z. 1113 (B) i-^ol^T. 3 0 4}J^ 

mm I tmrnzLxi^^^titzmmT FTx$)io^ 1 e 
0 it^mmm(D--jj<D^mt bxm^t^mmmr^ 
mm^(Df'i.m^xmLrzmmmi 3 0 4n. 13 
0 5 xiR^n^$imzi5\,^xmmmi 3 0 e tmm 1 

3 0 7 ^ri>LTa^£-S. dCDil'lMl 3 0 6 rJli^^^i 

1 6 2tmm\zmfS.^n^. 

[0 16 0] -^LT. CO^magl 3 0 6tt^3JiPBl^ 

^15 9, ^■^y>'<-->3>mi5s\zm'<^inrzD 
>^C7 \-t^-)v 1 3 0 8=&i)tLxo^>mm4^^n. 
mmm^i 3 0 9 tmm.tx'.-^^, ccont. mmiso 
5 TtiiiicM 1 3 0 4. mim 1307. 1 3 0 

rz±^^^mo-^Em&(D L oi^mm ^^iti 3 
0 5xmss.ttirz^^t^-^\z^^x£mmi 3 0 4&tx 
1 6 o<Dm^^W]^is.mt^ztt^X't^, 
[0 16 1] ^fz. mi 3 (B) mm^mpur^m-^ 

ftrn^iiicii 1 6 0 i3Sw$n-5)^r^fit±%t-ifD t 

[0 16 2] ZQ^o^zm 1 3 (B) (Dmy&^mr'b 

ztx. Tm^^i^^rztfi<mmm^zi=E>mmz 

[0 16 3] tm, ^mmm(Dm}iZ\t, mmmKof^m 
T.^^-mmm-r^fzi-fxmm.'sjmx^o. ^rcofficoi 

s L 7t 7 T- ^ h u 5^ xs-sreas^gM iisffl-r -5 
cifeBj^TsD^o sit. iiJg{?iji~3{rsLfci^-rn 

[0164] im^m 6 ] mmm 1 u □ > 

[0 16 5] ^-f. *j6g{?!li©Zg (01 (B) CDXg 

kt) (I^^■3T. sa«ji*wr?)###:^ (^^imct 
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X I 0 n~ 1 X 1 0 I9alonis/cni3 {R^6^lzit5x 1 0 
l'~ 1 X 1 0 lSatoiDs/cni3) i/tc-S. 
[0 16 6] ^UT, ^a^xU3>ll^jg5XL/ce« 

^tT^^!lS$:f?e>, IggJ^: 8 0 0~ 1 1 5 Or 

L<(j9 0 0-1 0 0 or) chL^ Mai^r«itai o^i— 

:0 1 6 7] *^|gMT«. ^il#ll^4'{CWLT3~ 
l-0^*^?t-%-CD-±tft**^^*it/r^H^-tti(;-4^^^ 

5 or 3 O^c^^jag^fr^. iI<^ZS(IJ;0^ffl®-> 

'iZflk^T^-y^JVC^mmt. 1X10 J 'atiiis/ciD3£;( 
T\ fftL<« 1 X 1 0 leatiiis/ciiiSiTS^, ;i©^fj. 
^SSMKcSft^TEIl (D) iiCKcDXS^^jgJITnifS 

[0 16 9] uii. ^%mm(Dmiii\tmm.m i ^zmmr 

# 5 C i: *i nitg-e* ^ „ S /I . ^gS^I 1 \z^ Lfc U > IC 
J: ^ y ^' U > i/.TS t {Jf ffi T ^ C <!: pJfigT ^ 5 . 

[0170] mmm i ] ^^sg^y-efs . n m^tm'^ 
^ (c) ©jgE?;^ffi!ciiiLT. mmmi t.WkU^iM^ 

[0 17 1] sr. SJS^J lCD.TS(;S^oTS3 (B) 
U'v7v hT;^^^ l 3 2~1 3 4$ 

1' T^JiS 1 4 2 <D|glS$ 2 0 nmir-S. 
[Ol7 2]i);:{C. 0. 8- 1 wmCTjyi^fc^^^*:]^ 

ctO-y-f K-7^-;H40 la. 1 4 0 1 b^jgfiX-r-S. 
^LT. c:o«^T!13 (C) il^fiitmS^tiltjTC^ 
*;^i)nL. nS^M^MJjJc (c) 1 4 0 2a. 1 4 0 2b 
^J^/ST-So COB?. Ht-f Hi^^-jH 4 0 1 a. 14 
0 lb*,V7;7<tLT68^-r^<Z)T'. 
4 0 3a. 1 4 0 3b:^imsn^. 
[0 17 3] .*^^^5^fJT«. ;t7-fe'y hfli® 14 0 3 
a. 1 4 0 3bc0S$ (H) iti- ;H 4 0 1 
ii. 1 4 0 Ibi:^ I'-yT'lI 1, 4 2roi5M;¥iC=t-pT««iS$ 



^li.. ifftC. i^V^Lv V%m.^ 1 0 0~2 0 0 nmiVi 

10 17 4] ^^g^J 1 T(S=^+ -y 1 4 2 ©M/i (y 
- hE«Sc^ffl!lgi;ff^fig$n;t6|5ij-(Di!i/9) \zii-^-c^^ 
■^■'jVm.m.<D§i^ifiik-&-^n^ff-. 10 0~2 0 0 nm 
ii'io/ifi^'S^JiT^lCrt^wT'Ml 4 2C0M;ife 

(c) fSy-hJg^ligi + i'y^liMtcoiSlM 

[0 17 5] tiiE:>T. *^JS^JCDJ:^;^£;jfj5!tiri.t. 
:t7-t-y i 4 0 3 a. 14 0 'i:\\(r)^^\t.%%.mz 

■tl-< K'7*-;H 4 0 1 a. 1 4 0 1 bTftS 0, y- h 

%m.mX\iM-^ K'7 *-;H 4 0 1 a. 14 0 1 

1 4 2$:Jg^XbTl^^?iS. '£>S;5J;iHn«#fii&bTfcS 

[0 17 6] ;5:i3. *^5g^J©fi|fi^tt|g3l5^j 1 tM^^ 

[01771 [^M^J 8 ] *^JiS{^JT(i. ^iSS^J 1 t% 

[0 17 8] ^S£f!llT-«. pSTI$ife^® (a) (DM 
^xmRrJnM^^mMH (a) c7)Jl^|$iSt ^,(Iy- 
^^^ L/iT. JU- K- tf > if (i J; T-#mS ^ 

[0 17 9] C:<75«^. USS^J 10X@{C?«:5TS2 
(E) Oxm^xmibfti, y-hlE^l 2 5-1 2 8 

L, SltBl 11-1 1 4CD-gC$sai$-a-^. 

z0t^. y-hSim(Dmm\z>]n^fzU':^x hvx7 

M i; y / — >' *r 4 ^ ^ C i .nc < X -y ? > I g ^ f r 5 - 

[0 18 0] cofttt. 1 tmm^z om^m^m 

« (a) RU^ngtf^vjiE/^^^ (a) ^JUg^^jJgfig bxtuf 

tt'iit^o fau. ^«^5c-^c7)mjD^ft«iiJEMi 
[0 18 1-] ^Mmmcoi^^xm^imLtzm-^. mm- 
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Ml ©113 (C) ICfflat-^IgtJE 1 5 (A) tST 
ctplzfi^o ^15 (A) CiJUT. 1501~150 

^mz.nm^m!^yt^>tmmL. nm^i^^^mw. (c) 

1 5 0 7 ~ 1 5 1 0 ^mfSir^, ^©it. 

/«pI«c 15 11. 15 12 tnM'^^^mm ( c ) 15 

0 7~ 1 5 1 0 t(Dm\z\t^^ y-ym. i s 0 ecDjsg/f t 

[0 1 8 2J ^fz. ^^\Z^^T\mi 5 (B) \z5r^r 
^0>,Z. ^-^^Tlgl 5 0 6<Z)±l3$^,{C^24^-y-yy 
Ml 5 1 3 ^OftJiM^ffiLTnS^^!^ 

tiffin (c) 1 5 1 4~1 5 1 7<!:f^^^;l/Jgfi£M^l 

5 18. isi9t<nm\z\t^^yzrm:iso&-&.xsm 

2 4^A'-y:/jiii 5 1 z<D-^immzmm'^-ti>^^(D 

[0 1 8 3} Hi 5 (B) CD^fijcTfJ. %2^^yV^ 

1 5 1 3CQ^^$:|@|p-r^;i<i:T-:^-7-tr-> 
$eS(:ligF5-r^::i;5^-T:t^. ^2^^ -7^^15 1 

M) i^J?«3 0-2 0 0 nm ($?SL.<tJ5 0 

~1 5 Onm) ttn^t&\,\ 
to 18 4] :^^mmt^^yfm (.y^l^yy^ 
m) i 5 0 6 iLTS{t->U3>M^JlliT'vi-5^>t. ^ 

ft >- u 3 ym\m. <-Di-f^t nt^m^^g ku-o rmmm 

-^©J;5;S«tiCll 5 (B) iZ^Ltzmm 

[0 18 5] ;5:*3. *^^J<7)fi5fi)c(SII;!Sj?iJ i ^igj^f 
ntf^^pjlgTabo. llM^Jit5^LfcTi:7x^:/Th 

^SI^J 2 ~ 7 O l.i-r^acolS5fiX <»: t) g &\zM^-^t^ii:i, Z 

[0185] mmm 9 ] *s^s6^jt«. 1 tm 

[0 18 7] S-f. ^JSMlC7)Igirfi£-pTil2 (E) 

* ^ -y 7B (*^;^f!lT«gil:i^ft-> U zi >M) 1 6 0 
1 5:3 0 nmCOj^^ttfMr^. ^tT. 13 3 (C) > 

«^ffiM(c) 1 6 0 2~ I 6 0 3 €?g^-r-5. (Hi 
6 (A) ) 

[0 18 8] 'JfL\Z. y-M5^$^7vi7iLTge^-& 



y- 1 6 0 5- 1 6 0 9 ^^/iXf -So 'JR.\ZV9 

X h v-Xi^ 1 6 I OSJ^JIXL. 13 (A) iilnlM!' 
^356tl7i:^<73^iDIgS:fr^T. ^^^-W^%M. (a) 
16 11. 16 12 S-igfig-r^, (Hie (B) ) 
[0 18 9] i^lc. 1 6 1 O^ritSL. 

fffctCL-vT. hvx^' 1613-161 6$JgfiRr-5„ 

■?-tT. 0 3 (B) t.mmzx^w^mmTi:^(Dm]XLiM 

5-fT-3T. nSi^^^i^M^ (a) 1 6 1 7- 1 6 2 3^^ 
fgfiSt-^. 1 6 (C) ) 
[0 19 0] -JFSZX/zyT. h-?7.^'1613-l6l6S- 

R^i-L. ^ 1 mmmm i e 2 4 ^®fiicr-5„ 

T{i5 0 nmWrog^txU i]>ii(!: 2 0 0 nm/^ODgft 
Sfft >• U a >Ji i <Z)^[iM ^ffl ^ 7!)^. ^ Bfllit CIS 6 

[0191] -JR^Z. % 1 )iRg*e^Jg| 1 6 2 4 ^l^^\^fz 

^JTfSS 0 0*Clli#^C07 7-^^7.7--J^^Ict;^Tg 
mt^Vro. mi 6 (D) ) 
[0 19 2] iJ^±OJ:^fj;{'^:SXS(cS£oT. 7^75-^ 

([34 (B) ) t.mm^\zmi^mt'f-vm^ 

[0 19 3] u^. ^mM.m(nmmtmm io^^msb 
'if^ms-ttvimw^^xh 0 . fesgf^y 1 \z^ Lfc 7 ^ 

^fc. 5lSS^J2-8c7)i,^Tn(D^i5K<h%>aifiti||^^t:) 

[0194] mmm i o ] iisg^^j i n.^Lfcf^ssig 

W KgiJ;5: L (c±ffi{:5^ ^ ^ K - yifS^fr ^ C i t) nj 

[0 19 5] ^/c. «^lZ=}:^TfJ^[fiiC5^r^AH- 
MTF Trof^ 6;J^-.^(Z. .^Si{l^.jjnLfcT«i^7c^ 

[0 I 9 6] ^iij, ^i5(S^J2-9lc 

[0197] \%mm 1 1 j -mkm 1 L-/cf^®i:g 
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SIMOX, Smart -Cut (SOlTECttOS^S 

m) , ELTRAN y >m^^it(D^m^m) 

fro so im^^^^^-^zthpimrsb^. 

[0 2 0 6] tits. ^mi&0i<7)ms!c:\t. nmmi--L 2 

[0 2 0 7] mmmi 51 ■^^miz^ori^m^tirz 

^. -!-©ctp;^t*^!|S|.iLT. TN^gS, PDLC (jJ^U 

^-^i-fistsi^g^) . FLc (^mnm^) . aflc 



«c (b) ^mi^ti>zt:^immttior'v^h. ^lt. 
pM^mm^ (a) . nm^mmm (c) aitt 

[0 19 8] Lf}^Lf£^ii. ^^m<D^m^n^rz!!^>\z 

it^mmMmm 4 (B) ®cfc97i«jti:?5:t5Tun 
(a) -^-nli^fiei^^lgc (c) l/vT. 

[02 0 0] *^Ji£^J«. 'MmmiiZidl^TiyUzi>m 

[0 2 0 1] uti. ^Mmmommtmrnm 1 ~ 1 1 <^ 
fit. ^^mtTj.^¥mmtm^B->o^>m^ 

[0 2 0 2] inmm 1 3 j ^iig^j 1 rtt, l ovmiss-^ 
M^m^itmzj^scrmi'^i^^f^zt^ttimizm.m'&fr 
fj.^) p9^r^-)]^mTFT\zfiLrhmm(D;itt)^ 

(0 2 0 3] fip-fe. ^^^^)l§,y,^2 iim&,TtfS.^tm 

ji^^m ^mmt-r^jzt>^ztjii,Tzi^. -i^ c j: ^ 
Ttj p^^^^jmT F T fc =b L oymm^mmr^&w^ 

TFT«^J|^9|1, 4~3 1 (:7KL/c«jiiCllSg$n5 
tjC7)T«;^ct<, ni?^r--^;USTFTi|pl— *fiiT^-3T 

[0 2.0 4] Tjits. :^mmm^nmr^m-^ii, %mm 

l<7)fiSfig?C*l.iTn2S^M*^« (b) <Dmf$.t]^CJ: 
z>iZ, pS^M#l7C^75t2 X 1 0 16-^5 X 1 0 ISaloiDs/ 
cm3T^ K n ^ ^ JgfiS L Tfc ft S S 
*^/rS^J<7)^^i)ctt||i®i5i|2~l 3<Dvi-rn®ffifiSi: 

[0 2 0 5] 1 4] *5gW!S1SE.l5CDMO S F E 



(Sil^g|ttm?(^^) . ^fcfiFLCtAFLCCDzi^ft 

[0 2 0 8] fil^t^, TH. Furue et al. rCharakierist i 
cs and Drivng Scheme of Polyraer-Siabi i ized Monosta 
ble FLCD Exhibiling Fast Response Time and High Co 
nlrasl Ralio with Gray-Scale Capability. SID. 199 
8J . rr. Yoshida et al. :A Full-Color Thresholdle.<;s 

Antiferroelectric LCD Exhibiting Wide Viewing Ang 
le wilh Fast Response Time, 841. SID97D1GEST, 199 
7j , rs. Inui et al. :Thre.<iho!d!ess ant i /erroelectr 
icily in liquid crystals and its application to di 
splays, 671-673. J. .Mater. Chem. 6(4). I996J . ^rz\ti¥i 

m^nwA 594. 5ssmzm^$nrzm^^M'v^^ztt^ 
[0 2 0 9] 4$t. mmiziiLTmi^^Timmmizmit 

M¥b (Thresholdless .Antiferroelectric LCD : TL- 
AFLCiBSfB-r-S) iZitV-^M (^tzitU^m) 

2. SVSa CHJlJ^-^l um-2 •im) CO ® 'b.E.'-il 

[0 2 J 0] ^mm^mm^&^mmit&F^itT 
mx'^ 1^-5 cfc ? UT F T\t^sizmi^mm<Dmi'^T f t 
^Mm(Dm$^+i^'yz±A^LftmmjiB^mm<om^m^ 

[0 2 11] t.fz, -mz. mbt^vMgK^m^^m'^ 

tffli-^^^^ti«. mm\zit<^m-xtrj:m^^mi'&m 

mr±^fj.m^^wmr^ztf]^x^^a)xii^^U'\ 
[0 2 12] 7i*5. ^mmm<D'mMinmmm^/^-'ji- 
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[0 2 1 3] ^Tz, :^mmm<DmfS.ii. 4 

[0 2 14] 1 6] *li%?f5ttTi7x-<yv h 

[0 2 15] mi 7i,t:^mmm<D7^y'^y7h^)^x 

8 2. Y::^fS] (y-h#J) iggj[5lSf8 3Atsgtj-enT(.^ 
FT 8 4. □>5='>-9-8 5, ^acfUffl^ T F T 8 6 . E 

imm (y-7.ri^^) ssa cs^cisssb) . Y:;^/aj 

Iff^lg (y-hmm^) 8 9a (^fc«8 9b, 8 9c) 

«^9 0a. 9 Ob?!)i^^$n?>. 
[0 2 16] *^;^^!iJ©7i7-T^yThUi7;^SELx 

x;'?f6]fl'iffliiH]gS8 2&:;^Y:^[B]©j(|iiHi 

^83SrS14 (B) <D p^^':^)VmT F T 3 0 ltkZ}^\Z 
n?^^;l/STFT3 02tjt<«303 S-^^^^^ii" 
TJ^iSEfS. ^^-r y^>^''fflTFT8 4f3{Jll4 

(B) (7)n5^v^>iI'S/TFT3 0 4^;{jl/^, 
TFT8 6iCtt04 (B) <^ p •^;H!T F T 3 0 1 

[0 2 17] /i*3. :^nS&m(D7i;T'(Zfyb^)^xm. 
ELx^'T.T'KtC^tLT. HJi^aj 1 ~ 1 SOVi-ftTO 

[0 2 18] [Mmm 1 7] *5l)5giJiJTJS, 
MuTEL (xi/i' hp;i/5:^-k>x) S^gg^-f^S 
LT^i^JfCl^t^TSiH^T^. HIS (A) a*ig% 

B^<7)EL^^SHCD±®llTabf5. SI 8 (B) \t^<D 

[0 2 1 9] H 1 8 (A) {C^liT> 4 0 0 1 

4 0 0 2 4 0 0 3 itv-xmmmw, 4 0 

0 4 hMaa!)iE]^T^ 0 . ^rL^n(Dm.m\Bim\t 

fiE^4 0 0 5S-STFPC (yi'^->y)l-/^)>\^-i)— 
[0 2 2 0] dCDi^. ia3gg|54 0 0 2 . V-;^fi!l^l!j 

iHij^ 4 0 0 3 SiZftr- hmmmmm 4 0 0 4 ^at^ j: v 

iZVTmii^-lVm4: 10 1, :^JA-— 1^4 1 0 2. 3fe^ 
^^4 1 0 3&ZJ^^2->-}U$t 4 1 0 4;i^^ttetlTl'i 

So 

[0 2 2 1] ^Ac. S 1 8 (B) imi 8 (A) ^.A- 

A- T'VjmLfzvsimmizm^L. «ig4 0 0 i(7)±cv 

--^ffliJei!!)[H!E&4 0 0 3 {l^^tl-aiSidTFT (€L., 



C C T f J n 5^ ^ ^tv/l^l^ T F T <!: p 5^ -V ;!/§y T F T ^ ia 
^UTi^iSo ) 4 2 0 l&DClis?sg|^4 0 0 2l::'^Stl-i) 
iSftaWfflTFT (ELl5-T^(7)SSit^i|iStiJ|l-rSTF 
T) 4 2 0 2tm!i^^tiru^, 

[0 2 2 2] ^mi&mx'{t. mmr f t 4 2 0 1 \zitm 

4 (B) (Dof-r^-Jl^TFT 3 0 I tn'^-t^-JVmT 

FT3 0 2 tmcmmcDTFTtm^^iti. mmmm 

TFT4 2 0 2 ;ctigi4 (B) (7)p^Fy4^;1/MTFT 3 

0 1 tmuwito:>TFTAmh^hri^^, sfc, mm34 

0 0 2(C«mi?if$!lfflfflTFT4 2 0 2<Z)y-h{Zg^^ 
[0 2 2 3] Sgffi)TFT4 2 0 l&y:ii^TFT4 2 0 

2(Dj-jzitmmm:iTri^mmmmm: (wtM) 43 

0 1 7)mWi-^n. 't<D±lzm^T FT4202c^HU-r 

>tn^mizm^ri>mmmm (mw) 4302*^ 

$tlS. B^aS4 3 0 2itT«{±»ra§[CD;*c^ViS 
[0 2 2 4] -f-LT. !ii^mii4 3 0 2C7)±l3tSie^ 

4 3 0 3 ise^ji4 3 0 3 faffl^mei4 3 0 

T. ii^mii4 3 0 20.JilCt3EL (XU^Kp^^t^ 
•>-fe>;^) 14 3 0 4Aim$tlS. EL14 3 0 4« 

i^acowtSE Lmsfc«^!!i«E \Am^m\^^ztt^ 

[0 2 2 5] ELH4 3 0 4(DJ]g/S:^&(Ji^ac0lSS 
[0 226] EL® 4304 <D^z\Z\tm9t'&^^t^m 

t-r^mnm'^tzVi-=zn<E>t\'k<Dm-nMt.(Dmmm) 
•ifi^^mA 3 0 5 73^©^$ns. ^tz. gig4 3 0 5 

> ELI 4 3 0 4©#ffi(C#ite-rS/)c^^i?^ttS^# 

^LT*3< ctTj^a^Liio 'iit^T. n^^xm^^m 

m.jm-t^t\ ELj14 3 0 4^^^-$fcH5^5t/7.#H 
^TJ^filcL, ®?^-^*:5i-lc:Mtl$l±-;5:i,-5^.ilt-^4 3 0 

[0 2 2 7] -5-LTPag4 3 0 51^4 3 0 6T"^$fiS 
Mi^}C*5UTE^4 0 0 5 lrmafi<]lCg^$ns, Ei^ 
4 0 0 5«S^14 3 0 5(IflfTS:0«ff^^/.Sfc«»©ffi 
ISTafeD, S?;#^tt7^';i^ZN4 3 0 7^^^LTFPC 
4 0 0 6 tC«^e*)(C?g«|$n-5„ 
.[0 2 2 8] 'PA±(D^o\ZLX. il^rn^ ([^S) 43 
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0 2> E L14 3 0 4RUC|ia4 3 0 Sd^eTi-SELj^ 

•?*^m$noo z(DEL^=f-i,t. mi->--Mi4 1 0 
i&z^f^ 1 ->-;i'M4 1 0 1 0 0 1 icii 

D'^t)$ntztlJ-\-^4: 1 0 2Tffl^n, 35«*t4 1 0 

[0 2 2 9] :^A'-*^4 1 0 2 iLTtt, iSyXW.. ^ 

RP (Fiberglass-Reinforced 
P 1 a s t i c s) ffi, PVF (t^0\i-JUyjl^^7i 

[0 2 3 0] {It. EL3^7-*^i(7)^C7)ajt:;^fi7)75J*A* 

[0 2 3 1] ^tz. 3t««4 1 0 3 i LT«mig®^t 

m^^rz\tm'.itmm^m^^^ztifl-^t, pvc 

i^m, ->Ua->ffiflg> PVB {■^^^)\z-)V7'J-y 
)V) ^;t«EVA (xf^lx>t'::>)P7-tix- h) 
•?)C<i:;5^T^5. C<Z)5t«1^ 4 1 0 3 O^gptCKSfti^ 
M (JfSU<«ifftA'U'5A) $a5ttT*5< iEL^-T 

[0 2 3 2] S;^, 5t**?4 1 0 3 0*(C7s'<— 

ffi;'}$li?D-rSA'-7 7 7gi:tT[t*S4 3 0 5±{;1tll& 

[0 2 3 3] Sfc, S£ig|4 0 0 5 tSM:;^^«l47 
4 3 0 7 ^liTLTF P C 4 0 0 6 
-5. S2^4 0 0 5ttil^gK4.0 0 2. y-X^J^fiilE]^ 
4 0 0 3S.y:y-h#JES!ii5Ig§4 0 0 4l3ii6tl^ff^ 
$:FPC4 0 0 6(CfiA. F P C 4 0 0 6 ICck f9^1-gi5$8 

[0 2 3 4] t.ft. ■^%mm-^\w,i->-mA i o i 

«7)®MSSRL<F P C 4 0 0 6(7)-aJ$S7i'5{C^2-> 
-;Ult4 i 0 4^H5tt, EL5S^^^gi£M!ci1~^*^Sig 
KTrT-SfiSigi/^CoTVi^, d^iLT^lS (B) cOfS® 
Ifii^^r^ELSS^B.hJS'S. *:^]K{^jOE 
Lai^SStSIISI^'!) 1 . 3, 6~11, 13, IA<D^^ 

[0 2 3 5] ilCTP^gpO^'^d^aTi^fffiflSii^ig 
1 9(C, ±®^iS5-H2 0 (A)"fC. [Hli^^5-S2 0 
(B) iC/7<T. 1119, Ii2 0 (A) S.U^ia2 0 (B) 

[0 2 3 6] El 9(C43l^T« :S«4 4 0 l±f3gftlte> 



^^t^-f >>fF>yjnTFT4 4 0 2 ttra4 (B) On5^ 
•V^viUSTFTS 0 4S:fflV^TJ^fiK$n-5, t^-^T. ^ 
igC0i»li§Hn?l'^'-;l/fflTFT3 0 4 OiJiBJ^^HB-rn 
tS^l^o ^fc. 4 4 0 3T-^-$n-5EIS(3:> 7<-yf-> 
i/fflTFT4 4 0 20y-h'lS4 4 0 4a, 4 4 0 4b 

[0 2 3 7] flii. t-%m.mx\t=^^'^}mMm^- 

[0 2 3 8] ifz. 7s-( -y^y^MTFT AAO 2(DY 

K >S2i^4 4 0 5 \tnm.u'm t f t 4 4 o e oy- 

hS<S4 4 0 Tizm^W^lSl^^nTUS. ;^t*5, msE 
ffilPffiTFT4 4 0 6«SI4 (B) CD p 5^1- T-;l/ST F 

T3 0 lim^^xwfii^n^. seox. ^jtoiftHjtsp 
5^-v*;i/SiTFT 3 0 i<nmn^^^.tn},m\^\ n. 

[0 2 3 9] Ts^ y^y^mT F T 4 A Q 2-&.L<n.m.U 
tflPfflTFT4 4 0 6CD.hlC«^l /t-y ^-^-^-H >^4 
4 0 8;J^SWbn. ■$-©±lrjtJ|*^t.;^j:-i)^fi<t:M4 4 
0 9 75fm$ni). ¥Sft:K4 4 0 g^fflliTTFTIC 

$ tl ^ E L 1 (CS? V i/ti* . g^*5i^?fcr -S C t 
(Cct-:>T^-)'6T^^gCf«^;6t*-5. tJEoT. ELI 
* T $ 5 fctt^affi iC J^jiX L -5 ^ ct ^ (CH^m^ ^JgfiX 

[0 2 4 0] Sfc, 44 1 OttS0^@«J]S*^6,75:51i?g 
{ELS^©Sfii) T'^f], ®S5!ii5ffllfflTFT4 4 

0 6®h*b-i'>E*i4 4 1 i\zm.%w^nzw^-^ti^. m 

mnMAA 1 0 tLX\tm\L-( y'y^ L.t.m\L7.Xt(D 

in.^^mm=&^i^^ztt)ix'±^, 

[0 2 4 1] mmMMA A I 0©±iCttELJi4 4 1 2 
*mJc$n5. ?ii3. Hi 9T1l-ffi^b*i0,T^UTV^ 
7k ^:||^£0iJT«R (#) , G (B) , B (ff) CD 
il^feiI?>flSt/tEL@$:flHO^^t':rTl^^» ^/i, 

□ ->T-> (CuPc) ]g^E5tt. ^CDJ:l;5l:)tJi<hL 
T7 0 nmP® h U 8 -^y U ^ ^ h7/'l/ = -"J-A 

m (A 1 m^m^ffzmmmmtLx^^^. a i 

[0 2 4 2] IIL, ii(±0ii'"(ltiELJiiLTfflV^^Ci 
OTtSWSSEL^^i^CO-^ijTSioT. cniii5gs&r-5 

AM$@*(iM^!^€r^5-t+TEL» (5!^Siy;^-cDfcJi)0 
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mm E L Mn^mm^mn'j^^ i-^^zt:^^ 

[0 2 4 31 ^C, EL,14 4 1 2<:0±{C«i£3tttCD^ 

A.hffi.hco'&^ii) ^fflv^TfeMi^o mmuntLT 

[0 2 4 4] :i©l^®4 4 1 3STJgJES$n/ci!t.-#,T-E 
L5^-7'4 4 1 4*t^i$-r^. ;i*3, CCTVOEL^T 
44 1 4H. a^ttS (i^S) 44 10. ELJi4 4 1 

2EiZfmm4 4 1 3Tm^n/t3>x>+»-^jg-ro 

12 0 (A) ^fflUTIKHJ-r^. 7,^- •y5^><y^TFT 
44 0 2C07-X«V-7.E^4 4 1 5 (CgM^n. H 

u-r >Eii 4 4 0 5 itm^mmm t f t 4 4 o e ©y- 
hssj4 4 0 7 tmasqiig^^n^. sfc. m^sijffl 

ffiT FT 4 4 0 6(7)V-Xtt«efEKi^&i|g4 4 1 5 
K l/-r >tS K l-^ >Ei^ 4 4 17 
WtdggS^n^. Sfc. K^^>E^4 4 1 7(J*jSST- 

^^$n^.B^«si 4 4 1 8\zm^mzt&Wi-^n 

[0 2 4 6] COit. 44 1 9T*$n^MaclItt« 

^f^mf}mfS.-^n^o «*#SS4 4 1 9tt. isi£#^^^ 
4 4 16 tm.m.mzmm.^nrz^mi^mA 4 2 0. y- 

440 7,i:©P^T?i^J55c^nSo Sfc. y-h«®4 4 0 

7. mimmii^mmiim-<Dm m^^^T) RL<mm^ 
[0 2 4 7] :^mmm<DE Lm-^mm^f^^-r^ 

iZ^fz-pX. MMM 1. 3, 6~11. 13. 14 (DM 
* e S irffl^^-^t) -ttx t ^ U. 

[0 2 4 8] mmm 1 s ] ^-^sg^ijTSi. ^sg^j 1 7 
t\tmf3:^mmmm.^mitzEL^:^mmz-z>\,^xwLm 

t^n-fj^nvx^^^jj-iz-oi-^xu^mm 1 7 <7)ift§gs-#^ 

[0 2 4 9] 02 lT«m?iitfiJPJ^TFT4 5 0 1 
T1I4 (B) (Dn^r^-JVmTFT 3 0 2 tm~'mm.<D 
TFT$:ffll^-5„ ^H. mSicf&JfflSTFT4 5 0 1 O^* 
-hm®4 5 0 2ttX--r •v^>:9'mTFT4 4 0 20H 



u-r >E^4 4 0 5 sc^.gigisnTi'^?), ^Tz. nMum 

F T 4 5 0 1 CO h' U-l" >%m 4 5 0 3 «il^mS4 
5 0 4 tl€^6<)IC^^enTl'i^, 
[0 2 5 0] :4^5lM^JT15. ®^-mS4 5 0 4 7!)^E 

"f-mmt Lxm^L. m^^'&oi^nm^m'^^xmfiir 

JSl^SWl^^)b<«2K{IST'^>7c^;^)^6 

n£^#'tiit) L < it'tn^cD^m^mmbrz^n.m^m 

[0 2 5 1 ] il^m^4 5 0 4(7).h{I«EL)i4 5 0 5 
i}m^^ni, fiii. 02 1 T{i— il^L^-^il^LTl/^ 

&&v:m^& m^L<itx\i>zi--T-'iy<fm) \z^ 

OfgfigbTli^. MrmHZ\t, m-7-ftAld:l.T2 0 n 
m;f-(7)7 7{t'J5^'^A (L i F) M^IStt. -eo hfZ^ 
TtMtLT? 0 nm/f ®P PV (Ti^'J/t^^x- U'> t' 

-u» mmmtzmmmi^tLx'^^^, 

[ 0 2 5 2 ] i^t. E LI 4 5 0 5 (D±izitmmmwM. 

T)-'^tj.?)f^m4 5 0 6 7)tSitbfl^= *Sl^^!lCO«^. 

[0 2 5 3] C(Dmm4 5 0 6 ^TffMSnAcB^.i-TE 
L^i^4 5 0 7;5?%fi]?ro. fcC*. :i CT't^a E 

4 5 0 7 mmmm (mm 4504. e lb 450 

5SU^^®4 5 0 6T}gfiX$tlAc^>5^>1^-*itr„ 
[0 2 5 4] CO<tt. «S{t®PfflTFT4 5 0 1:0^* 

^mmm t f t 4 s o i »e l ^-7- 4 5 o 7 ^mn^m 
^m'^mm-r^tztf3com^x$>^fzii). ^<oma;5^ss 

0 1 0 >#jic. y- hi6isK4 5 0 8 s^M^ry 

-hmS4 5 0 2 lcK^c5J:5(c:LDDfI^4 5 0 9^ 

[0 2 5 5] s fc. ^mmmff^mt^m^ t f t 4 5 o 

1 ^Sy-h«S4 .5 0 2 <i:LDDfI«4 5 0 9 tcDPtSJc 

y-h^a<]:i*tsns^a;§it*:fgfi)tr-s, zoy-h 
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